Characterization of amyloidogenic intermediate states through a combined use of CD and NMR spectroscopy.
Characterization of amyloidogenic intermediate states is of central importance in understanding the molecular mechanism of amyloid formation. In this study, we utilized CD and NMR spectroscopy to investigate secondary structure of the monomeric amyloidogenic intermediate of a beta-structured SH3 domain, which was induced by trifluoroethanol (TFE). The combined biophysical studies showed that the native state SH3 domain is gradually converted to the amyloidogenic intermediate state at TFE concentrations of 20-26% (v/v) and the aggregation-prone state contains substantial amount of the beta-sheet conformation ( approximately 30%) with disordered (54%) and some helical characters (16%). Under weaker amyloidogenic conditions of higher TFE concentrations (>40%), the beta-sheet structures were gradually changed to helical conformations and the relative content of the helical and beta-sheet conformations was highly correlated with the aggregation propensity of the SH3 domain. This indicates that the beta-sheet characters of the amyloidogenic states may be critical to the effective amyloid formation.